Comparison of morphine-6-glucuronide and morphine on respiratory depressant and antinociceptive responses in wild type and mu-opioid receptor deficient mice.
Morphine-6-glucuronide (M6G) is a metabolite of morphine with potent analgesic properties. The influence of M6G on respiratory and antinociceptive responses was investigated in mice lacking the micro -opioid receptor (MOR) and compared with morphine. Experiments were performed in mice lacking exon 2 of the MOR (n=18) and their wild type (WT) littermates (n=20). The influence of M6G and morphine on respiration was measured using whole body plethysmography during three elevations of inspired carbon dioxide. Antinociception was assessed using tail flick and hotplate tests. In WT but not null mutant mice, a dose-dependent depression of the slope of the ventilatory carbon dioxide response was observed after M6G and morphine. Similarly, both opioids were devoid of antinociceptive effects in null mutant mice, but showed potent dose-dependent analgesia in WT animals. Potency differences between M6G and morphine in WT mice were of the same order of magnitude for analgesia and respiration. The data indicate that the desired (antinociceptive) and undesired (respiratory depression) effects of M6G and morphine are linked to the same gene product; that is the MOR. Other opioid- and non-opioid-receptor systems may play a minor role in the actions of M6Gs and morphine. The clinical implications of our findings are that any agent acting at the MOR will invariably cause (potent) analgesia in combination with (variable) respiratory depression.